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CELLULAR ANTIGENS IN THE STRUCTURF OF VENEZUELAN
EQUINE ENCEPHALOMYELITIS V1RUS
Article by P. N. Kosyakov, T. A. Posevayz, T. M. Sokolova, 0. V. Zaytseva,
L. XK. Men'shikh and F. I. Yershov in the Russian-language journal

Jop. Virusol.
Propliad/df IVIkdYddyd 19:4:455-6459, 1974, submitted 6 August 1973, Insti-

tute of Virology imeni D. I. Ivanovskiy of the USSR Academy of Madical

Scizszces, Moscow.

I: was established that the Venezuelan Equine Encephalomyelitis
(VEE) virus incorporates into its structures antigens of the cells in which

it nmultiplies, A highly purified virus grown in chick fibroblast cultures

was Zound to have the species-specific antigen, heterogeneous Forssman anti-
gen and group A and H antigens. These antigens are localized differently
in thz virus with the species antigen on the surface, group antigens and
ha:ierogereous Forssman antigen localized deeper and inaccessible to the
effect of epecific antibodies in the native virus. These antigens are detec-
ted only after destruction of virions with various detergents. The paper
deals with the mechanism of incorporation of these antigens into the virus
structura,
It was astablished that the viruses of influenza (3, 10, 11)

parziafluenza (Seandai), (4), fowl plague, both true and false, (2),

smzllpox vaccine (7) contain in the structure of the tunica adveatitia anti-

geas of cells on which these viruses were cultivated., The ability to
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ircorporate into their structures antigens of cells is uot inherent in

all viruses according to our studies (5). Thus, we did not find antigen
cz2ll components in virus ECHO 12.

The present study was designed to investigate on¢ of the arbovirus
represantativas for the presance in its composition of antigens in the
host cell.

Materials and Methods

The subject of our study was the VEE virus, SP¥F strain which was
passivated in an initidlly trypsinated culture of chick fibroblasts in
madium 199 containing 2 % bovine serum.

Purification and Concentration of the Virus

The wirus containing the liquid culture medium (infectious titre
8-9 1g BOE/ml) was purified (10,000 rpm for 30 min's) and virus sedimenta-
tion wac achieved by centrifugation (35,000 rpm for 90 min's, rotor 8 x 50
ml, MSE-65 Centrifuge). The viral sediment was resuspended ia a standard
tris-buffer (0.01 M tris O.i M NaCl, 10 nM ethylenediaminetetraacetic acid
sodium salt *EDTA’) and subjected to purification in a graduated saccharose
density gradient of 20-60 Z (25,000 rpn for 2 hrs, rotor 3 x 25 ml, MSE-65
Centrifuge). Following centrifugation we removed the interphase contain-~
ing the virus, diluted it and precipitated the virus in the precipitate
through 15 % saccharose (45,000 rpm for 90 min®s, rotor 10 x 10 ml, MSE-
65 Centrifuge). Purification of the virus for protein at this stage was
99.95 %, the infectious titre of the purified virus in comparison with
the original incrzased approximately by 2 lg BOE/m1l (8).

In order to obtain a homogeneous viral preparation it was

fractionated in a linear 15-40 Z saccharose gradient (25,000 rpm for
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90 in's, rotor 3 x 25 ml, MSE-65). The gradieat was separzted in the
colisctor and fractions were removed containing the maximum absorption

at 250 um, infection and radioactivity. The saccharose was removed by
precipitating the virus in the centrifuge (45,000 rpm for 90 nmin's, rotor
10 = 10 ml, MSE-65). The virus suspension was resuspended in a standard
trig-buffer and was used for immunological analysis.

Treatment of tha Purified Virus with Detergents

The purified VEE virus was treated in one of the following methods:
1) z nixture of ethyl alcohol and ether (3:1). The preparation of the
virus was combined with a mixture of reagents in a 1-10 ratio. The mixture
stoos for 72 hrs at 40, then was ceantrifuged (2500 rpm for 20 min®s), the
supar-suspendad fluid vaporized and the fatty stain was emulsified in a
physiological solution; 2) a mixture of tween (5 mg/ml of viral sus-
peasion) with two units of ether (20 min's at 20° with agitation). The

.

that was removad by using the centrifuge and by air filtration; 3) non-

n

ionic detergeants —- 1 Z of nonydete P-40 and 2 % of Triton x-100 (30 min's
at 20° with agitation); 4) ionic detergents —- 1 ¥ sodium dodecylsulfate
(sbs), (30 min’s at 20°) and 0.5 7 sodium desoxycholaie (DOC), (5 mian's

at 20%). After treating the virus with detergents it was dialyzed against
100 units of 0.01 M phosphate buffer containing 0.1 M NaCi, pH 7.85 for

24 hours at 10°. Infection activity of the VEE virus following the

action of the mixture of alcohol and ether was 3-3.5 lg BOE/ml, tween and
ethar -- 2.0-3/5 1g BOE/ml, nonydete P-40 -- 4-3.5 lg BOE/ml, Triton X-100
-- 3.0-3.5 1g BOE/ml, SDS -- 3.5-4 1g BOE/ml. Serological activity of

th2 antigens subjected to various actions was tested with the complement

fivation test [CFT] with specific immune sara. For purposes of control
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we uszed an untrszated VEE virus maintained under ths: same conditions but
not created with detergents, the infectious titre of which was 6-8 1g
BOZ/=l.
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MHipochendria f1eetions wore obitained accordiag <o standard metho-
dologv by the method of differential centrifugation (1). A fraction of
callular juica (S5-103) was obtained following centrifugation of the
post-nitochondrial supernatan: at 105,000 g. This fractiea did not
contzin membrana structures of the cell.

Preparation of the Serum and Formulation of the Reaction

We employed the following immune sera:s rabbit serum for chick
fibroblasts (FEK), for mitochondria of chick embryo fibroblasts (MFEK),
for “ractions of cellular juice secreted by the FEK (S-105). The sera
were obtaiunad according to a formula previously proposed (6). In order
to find viral antigens we used ascitic .2uid from mice immunized with a
purified VEE virus.

Adsorpiion of anti-cellular sera (in a 1:10 dilution) was achieved
by using erythrocytes of sheep at room temperaturu ior 30 min's. The
immuae ascitic fluid of the mice was additionally ..dsorbed by the FEK
and in some instances by the tissue of the chorion-ailantois membrane of
the chick embryo. The adsorbed sera were centrifugei at 105,000 g for
1 hour ia order to remove anticomplements.

The CFT was formulated accotding to the method previously des-
cribed (7). For purposes of an:igens we employed nydro-saiine extracts

fron cells as well as the VFE virus, native and traated with detergents,
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Croup antigens A and H in the photoelectrocolorimater and in the
cezitzler fractions, as uwell as in the viral preparations were calculated
1ei-s Annan isrsera and phytohemagglutinins. We amployved the mathod of
szlsczive adsorption of antibodies of normal human serum a and /3 (cor-
raspoadingly lecithin) according to the previously described method.
Ex:irzces of the Dolichos biflorus L seeds (to calculate zntigea A) and
Cytizus sessilifolius L, seeds (to calculate antigen H) served as the
phrtonamagglutinins.

Results

Table 1 presents the results of the investigation of the specie-
specific cell antigen of the purified VEE virus. The immune sera ob-
with the photoelectrocolorimeter and MFEK resultad in a relatively
wezk CFT with the native purified virus. Uowever, following treatmeat of
the +virus with detergents serological activity of the virus increased
8-16 fcld., The immune serum of fraction S-105 containing solluble cell
protzin provided a negative reaction with the native virus. Following
the Zzstruction cof the virus by using detergents the reaccion became
positive pointing tc the presence of solluble antigens of cellular origin

ral compositiott. Species antigen was also contained in cell
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Table 2 shows rasults of the detection of the Forssman antigen in
the virus, It was obvious that the mitochondrial fraction (MEFK) was

par:ticularly abundant in the coantent of the Forssman antigen while native
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FE.. contained a lesser amount of this antigeu. Fraction S~105 obtained
from FEK contained almost no Forssman antigen. The Forssman antigen was
not found in the purified and concentrated VEE virus. However, following
virus treatment with a mixture of alcoho) and ether and triton and in
particular noanydete we noted an expressed positive complament fixation
reactioa pointing to t.ae presence in the virus of the heterogenic Forssman
antigen,

Thus, these experiments have shown that the Forssman antigen is

o e Y

absent from the surface of native undisturbed VEE virions and is found

.

in a sufficiently active form only following tha destruction of the virious
using nonydete, triton and a somewhat weaker mixture of alcohol and ether.
Following the treatmen: of the virus with a mixture of tween with ether,
SDS or DOC, the Forssman antigen was not present.

Ke zlso studied the VEE virus for presence of antigens analogous
to human group antigzns. As Table 3 shows the native concentrated virus
did not bind the agglutinins @ or 8 from the standard buman sera. However,
following the treatment of the virus with nonydete there clearly appeared

the specific ability to bind agglutinins @ pointing to the presence of

antigen A in the virus. Group antigen A was also found in FEK, in
fraction S-105 but in much greater quantities in MFEX,

Analogous results were obtained by us in studying the group
antigans in the VEE virus with the help of phytohemagglutinins. For this

purpose wa employed extracts from the Dolichos biflorus L. seed which

@ e o o i i o o e

"

made it possible to find the group antigen I\and phytohemagglutinins

from seeds Cytisus sessilefolius L. in order to calculate antigen H. As
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Tzbla 4 shows virus preparations treatad with nonydete P-40 cause a nocice-
able decreasa in the hemagglutinin activity of phytohemagglutinin anti—.-‘-.1
pointing to the presence in them of group antigen A. The native virus
inhibiting the activity in relation to the phytohemagglutinin anti-Aldid
sen survive, (5 avilogous experiwenis using axtracts of the Cyrisus
sessilifolous seeds it was established that thc VEE virus punfied in a
linear gradient of saccharose density and treated with a detergent con-
tzins the group antigen H, The FEK in which the virus was cultiveced,
the MFEK and the $-105 fraction also possessad the ability to bind the
phytohemagglutinin aﬁti-ﬂ. In a native, purified and concentrated VEE
virus we did not find the group antigen H.

Discussion

Highly purified and biologically active VEE viunis, as our experiments
have shown, includas in the structure of its supercapside various specific
zntigens of the host cell: species-specific, Forssman antigon and groun

ntigens A and H, Antigens of the host cell in the VEE virus are not

positioned alike: species antigens ave localized mostly on the surface
znd zre accessible tu the effacts of appropriste antibodies, the Forssman
zntigans and group antigens are localized in the supercapside of tha virion
much deeper and the native undestroyed virions are not subject to the
effects of specific antibodies.

Our Jdata is uwot in agreement with the theses that antigens of the
host cell are formed as a result of the covering of the virions by
fragmants of the cell membrane because the Forssman and group antigeus

wnich are located on the surface of the cell membrane in native virioas
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Apparently, the inclusion of cell antigens in the virion

2 procass of the gathering of the virion supercapsid

asui: of the mechanical coveriug of the cell membrane virion.

of thzz2 antigeone i

o=

apparsatiy, are i

group antigens.

s coded by the cell genome.

contants on the basis of physico-chemical laws and is not the

Synthesis

The cell antigens,

ncluded in the supercapside structures of thes virioa in
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Table 1
SPECIES-SPECIFIC CELL ANTIGEN OF THE VEE VIRUS
Immune serum Results of the Complement Fixation Test with the Antigen
virus cell
Treated with detergent
‘Native Alcohol + Triton Nonidet FEK MFEK $-105
. ether
. Anci-FEK 10 40 80 160 320 80 <40
f Anti~MFEK 20 *40 160 160 160 640 40
Anti=-S~105 - 40 40 40 £ 40 80 160
Aati~-VEE 320 160 >320 2320 - - -

Designution == hemolysis .

Note. We cite values of inverse titres of serum astivity
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i Table 2 . 3
ot . i
: % FORSSMAN ANTIGEN IN THE VEE VIRUS i
. s
i Subject of Investigation Results of Cormplement Fixation Test of the g
Serum of the Forssman Antigen in Solutioc i
i
1:20 1:40  1:80  1:160 1:320 1:640 |
i
Guinza pig «idney } H
native +++ i+ +HH++ +H+ +H++ +++ :
FEK--pative +H ++ + - - - :
MFEK--pative 44+ +H+ ++4++ H+ +H ++
"*S-105" + - - - - - =3
VEE virus
.
1
treated with nonydete -++++ +H+ + - - - 4
treated with triton +H+ +++ - - -- - ‘ :
traated with ether
+ alcohol +H+ + -~ - - - ¢
4
H
treatad with SDS - - - - - - ;
- tresated with DOX - - -— - -- - :
- i
i
native - - - - - -
: - P
° IR
- Designations: +, ++, ++, +++ degree of hemolysis inhibition; ]
-~ hemolysis. H
{
§
. f
. i
. - 5 N
- 11 - : , :
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Table 3 _
GROUP ANTIGEN A IN THE VEE VIRUS
Subject of Investigation Standard Standard Results of RTGS following adsorption in scolution
human serum human
erythrocytes 132 1:4 1:8 1:16 1132 ”
., | Control a A 4+ +4+ +++ ++ + .
,m B B ++4 +44 ++ ++ +
M VEE virus a A 4t ++ #(+) + -
w B8 B +++ +++ e+ ++ +(+)
i ' .
j VEE virus + HP-40 a A +(+) - - - - |
] B B . +++ C ++(+) ++ +(+) .
o MFEK a A ++ -- - - - n.u
: 3 B 4+ e +++ " +(4)
, FEK a A ++ +(+) + - -
M B B +++ 4+ 4+ 4 +(+) . V
3 S-105 a A +4 +{+) + + - .M.._
i B B +++ i s+ ++ ++ uwwﬂ
;»wm_\
Designations here uan_ in ._.M.b.\a 4:  +, ++, +++ depree of hemagplutinations .( ,»m
. -~ abscncoe of hamagplutinations P-nonyde. P-40, . WHWN




oo R AL NSNS A s N e M Tt St o i i APIPR < e ok el

Table 4
GROUP ANTIGENS A AND H IN TIE VEE VIRUS LOCATED WITH THE

USE OF SPECIFIC PHYTOHEMAGGLUTININS

. uﬁwb‘ &m& 5
Lo v

Subject of Investipation Phytohemagglutinin Kesults RGA with group phytohemagglutinins
1:2 1:4 1:8 1216 1:32
Centrol >:nwt>w +++ +++ +4+ +4+ ++
VEE virus " +++ R ++ ++ -
VEE virus + HP=40 " ++ + - - -
FEK " ++ ++ + - -
MFEK " oo 4 - - -
S$-105 " . +++ -+ + + -—
Control Anti-H ++ +++ +++ ++ +(+)
VEE virus _ " . 4 ++ + -~ ~-~
VEE virus + HP-40 " ++ +(+) - - -
FEK " +(+) + + - -
MFEK " - - - - -
S$-105 " +++ ++ ++ - -

+
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